Two field experiments were carried out during 2016 and 2017 consecutive seasons at a Private Farm at Mit-Ghamr Distrect, Dakahlia Governorate, Egypt, to study the effect of humic acid rates (0.0, 325.60, 651.2 and 976.80 g/fad.), NPK fertilization rates [0.0, 25, 50, 75 and 100% of the recommended rate (RR)] and their interactions on growth, leaves and herb yield and some chemical constituents as well as active ingredients of stevia plants. The obtained results referred that the maximum value for each of plant height, branch and leaf number/plant, total dry weight/plant, dry weight of leaves and herb/fad., total N, P, K and total sugar percentages as well as total chlorophyll content (a+b) were detected when plants were applied with the highest rate of humic acid (976.80 g/fad.) and fertilized with 75% RR of NPK, in most cases. The main constituents of Stevia rebaudiana leaves as detected by high performance liquid chromatography-mass spectrometry (LC-MS) were Rebaudioside A, Rebaudioside B, Rebaudioside C, Dulcoside and Steviolbioside which increased with treatment of 100% RR of NPK fertilizers combined with the highest rate of humic acid (976.80 g/fad.) compared to control.
INTRODUCTION
Stevia rebaudiana Bert. is one of 154 members of the genus Stevia and one of only two that produce sweet steviol glycosides (Soejarto et al., 1983) . The leaves of Stevia rebaudiana originating in Paraguay and Northeastern Brazil containing glycosides (steviosides) which can be extracted and used as sweeteners. It requires liberal watering after transplanting, before and after harvesting of leaves. These leaves can be harvested in one cut before flowering or in more cuts (Andolfi et al., 2002) .
The highest amount of stevioside was found in the upper young actively growing branches sections, whereas lowest senescent branches sections exhibited the lowest amount of such compounds. During ontogeny, a gradual enhance in the stevioside concentration was observed in both mature leaves and stems of stevia and this process lasted up to the budding phase and the onset of flowering (Bondarev et al., 2003) .
The macronutrients, N, P, and K, are often classified as 'primary' macronutrients, because deficiencies of N, P and K are more common than the 'secondary' macronutrients, Ca, Mg, and S. Most of the macronutrients represent 0.1 to 5%, or 100 to 5000 (ppm), of dry plant tissue, whereas the micronutrients generally comprise less than 0.025%, or 250 ppm, of dry plant tissue (Wiedenhoeft, 2006) . The most important aim of this study was to investigate the effect of humic acid and NPK fertilization rates on growth, yield and chemical constituents of Stevia rebaudiana plant under Dakahlia Governorate conditions.
MATERIALS AND METHODS
Two field experiments were carried out in a Private Farm at Mit-Ghamr Distrect, Dakahlia Governorate, Egypt, throughout the two summer seasons of 2016 and 2017. This work was conducted to investigate the effect of different rates of humic acid (0.0, 162.8, 325.6 and 488.4 g/fad./cut), NPK fertilization at different rates [0.0, 25, 50, 75 Vegetarian humic acid fertilizer (Abo Zaabal Company to Fertilizers) contains 86% humic acid. Humic acid rates were divided equally and one portion was applied in each cut to the plant root area during the vegetative period after being dissolved in fixed amount of irrigation water, when each addition. Nitrogen, phosphorus and potassium fertilizers were applied in two equal portions in each cut. However, all the plants received normal agricultural practices whenever they needed. The mechanical and chemical properties of the used soil are shown in Table 1 according to Chapman and Pratt (1978) .
This experiment was set up in a split-plot design with three replicates. The main plots were occupied by four humic acid rates. The sub plots were entitled to five NPK fertilization rates. The interaction treatments between NPK fertilization and humic acid rates were 20 treatments.
Data Recorded Plant growth
In both seasons, the plants were harvested twice yearly by cutting the aerial parts of each plant (5 cm) above the soil surface. The two cuts were done on 15 th July and 15 th October in both seasons. Four plants were randomly chosen from each experimental unit at the two cuts, in both seasons. The following data were recorded in each cut; plant height (cm), branch and leaf number per stevia plant. Different plant parts were oven at 70°C till constant weight then total herb dry weight/ plant (g) was recorded.
Yield components
At harvesting of the two cuts, the central two ridges of each plot were used for yield components determination of stevia plants. Dry leaves yield/fad. (kg) and dry herb yield/fad. (kg) were calculated.
Chemical constituents and active ingredients
All chemical constituents content were determined in stevia leaves at the second cut during the two seasons. Total nitrogen, total phosphorus and potassium percentages, total sugar percentage (reducing and non reducing 
Statistical Analysis
Data of the present work were statically analyzed and the differences between the means of the treatments (humic acid rates and NPK fertilization rates) were considered significant when they were more than the least significant differences (LSD) at the 5% level by using computer program of Statistix Version 9 (Analytical Software, 2008).
RESULTS AND DISCUSSION

Growth Parameters
Effect of humic acid rates
The results in Table 2 show that, most of humic acid rates significantly increased stevia plant height, branch and leaf number per plant and total dry weight per plant compared to control. Moreover, humic acid at the rate of 976.80 g/fad., recorded higher increase in stevia growth parameters compared with the other treatments under study with significant differences with the treatments of control and 325.60 g/fad., in most cases, in the two cuts during the two seasons. These results might be due to the role of humic acid which is a product contains many elements which improve soil fertility and increase the availability of nutrient elements by 
Effect of NPK fertilization rates
Results presented in Table 3 indicate that, plant height, number of branches and leaves per plant as well as total dry weight of plant were increased with increasing NPK fertilization rates in the two cuts in both seasons, in most cases. However, in the two seasons in both cuts, the different rates of NPK fertilization gave significant increase compared to control, in most cases. In addition, 75 and 100 % of RR of NPK gave high values in this regard at the first and second cuts during both seasons without significant differences between them, in most cases. These results are in agreements with those stated by Singh et al. (2015) on stevia plant.
It is well known that chemical fertilization could enhance plant growth due to the role of nitrogen in nucleic acids and protein synthesis, and phosphorus as essential component of energy compounds (ATP and ADP) and phosphoprotein, also, the role of potassium as an activator of many enzymes (Helgi and Rolfe, 2005) .
Effect of the interaction between humic acid and NPK fertilization rates
Results under discussion in Tables 4 and 5 indicate that, plant height of stevia, branch and leaf number/plant and total dry weight per plant were significantly increased with combination between humic acid and NPK rates compared to control in the two seasons in both cuts, in most cases. Furthermore, the combination treatment (100% or 75% of RR of NPK + 651.20 or 976.80 g humic acid/fad., respectively) gave the highest values in this connection with significant increase compared to other treatments in the two cuts in the first and second seasons, in most cases. Also, all combination treatments were higher than individual humic acid rates or individual NPK levels. on Tulipa agesneriana. Moreover, as mentioned just before, both humic and NPK rates treatments (each alone) increased growth parameters of stevia plant, in turn, they together might maximize their effects leading to taller, more branches and leaves and heaviest plants. 
Dry Leaves and Herb Yield/Faddan Effect of humic acid rates
Results tabulated in Table 6 show that, dry yield of stevia leaves and herb per faddan increased by increasing humic acid rate, in most cases. Moreover, the humic acid rates 651.20 and 976.80 g/fad., gave high significant increases compared to control and other treatments with no significant difference among them at both cuts in the two seasons, in most cases. Also, the highest value for each of dry leaves and herb yield/fad., was obtained from humic acid rate at 976.80 g/fad., with high significant differences compared to the other treatments. This trend was repeated in the two cuts during both seasons. The use of humic acid is a promising natural resource to be utilized as an alternative for increasing crop production. Humic acid make important contributions to improve soil stability, fertility, improves flower quality that lead to exceptional plant growth and micronutrient uptake which reflected in herb dry weight (Knicker et al., 1993) .
Effect of NPK fertilization rates
It is evident from the obtained results in Table  7 that, there was an increase in dry yield of stevia leaves and herb per faddan with increasing NPK rates in the two cuts in both seasons, in most cases. While, in the first season in both cuts, concerning the dry yield leaves, there were no significant differences among all rates of NPK, except treatment of 50% RR of NPK which gave significant increase compared to control in the first cut. The highest dry leaves yield obtained from the treatments of 50% and 100% of RR of NPK in the first and second cuts, respectively. In the same season, the treatment of 50% of RR of NPK gave the highest and significant differences with all treatments in both cuts with dry yield of herb/fad. However, all rates of NPK in both cuts in the second season with dry yield of leaves and herb/fad., gave high significant increases compared to control. Also, the highest values in this connection in first cut recorded from 75% of RR of NPK with high significant differences compared to control and 25% of RR. In the second cut, 100% of RR of 
Effect of the interaction between humic acid and NPK fertilization rates
Results recorded in Table 8 indicate that, under two humic acid rates at 651.20 and 976.80 g/fad., different rates of NPK gave high significant increases in dry yield of leaves and hreb per faddan compared to control in the two cuts in both seasons, in most cases. Moreover, the combination treatments between 651.20 g/fad.+ 50% of RR of NPK and 976.80 g/fad. +100% of RR of NPK gave highest values with high significant increases compared to other interaction treatments in the 1 st and 2 nd cuts, respectively, in the first season in most cases, which raised over the control with 267.0 and 340.9%, respectively. While, in the second season, combination treatment between 651.20 g/fad., and 75% of RR of NPK gave high values with high significant increases compared to other interaction treatments in both cuts in most cases, which yielded 119.9 and 257.7 Kg/fad., respectively. Also, herb dry weight per faddan was increased with interaction treatments with high significant increases compared to control in both cuts of the two seasons, in most cases.
Such results might be attributed to humic acid which is a bioactive organic biological slow-release fertilizer and together with the chemical fertilizers, forms an organic-inorganic complex fertilizer which holds the humic acid as the core. This can effectively improve the supply of nutrition leading to more yield of stevia plant (Wang and Qin, 2009 ).
Chemical Constituents Effect of humic acid rates
It is quite clear from the results in Table 9 that, N, P, K and total sugars (%) in stevia leaves increased by increasing humic acid rate. Also, all humic acid rates gave significant increases compared to control. In addition, the highest values in this concern in the first and second seasons were obtained from the humic acid rate of 976.80 g/fad., followed by 651.20 g/fad., with no significant differences between Table, total chlorophyll content (a+b) in stevia leaves was increased by increasing humic acid rate in both seasons, in most cases. Moreover, all humic acid rates gave high significant increase compared to control in first season. While, in second season, humic acid rates at (651.20 and 976.80 g/fad.) recorded significant increases compared to control, with no significant difference between them.
Effect of NPK fertilization rates
The results given in Table 10 show that, the percentages of NPK and total sugars as well as total chlorophyll content in stevia leaves gradually increased with increasing rates of NPK fertilization. Moreover, all treatments gave high significant differences compared to control, in most cases. Furthermore, 100% of RR of NPK recorded the highest percentages compared to the other treatments. In addition, there was no significant difference between the treatments of 75 and 100% of RR of NPK, in most cases. 
Effect of the combination between humic acid and NPK fertilization rates
From data recorded in Tables 11 and 12 , the different combination treatments gave significant increases in total chlorophyll content, N, P, K and total sugars percentages compared to control in both seasons, in most cases. Also, the highest values of N, P and total sugars in stevia leaves were obtained from the combination treatment between humic acid rate (488.4 g/fad.) with 100% of RR of NPK in the two seasons, in most cases. While, the interaction treatment of 325.6 g of humic acid/fad. + 100% of RR of NPK recorded the highest percentages of potassium and total chlorophyll (a+b) during both seasons, in most cases. Furthermore, there was no significant difference between both combination treatments with all chemical constituents in the two seasons.
Glycosides content in leaves
The bioactive glycosides identified in stevia leaves are listed in Fig. 1 and Table 13 . Five glycosides were represented. The main stevia glycosides were Rebaudioside A, Rebaudioside B, Rebaudioside C, Dulcoside and Steviolbioside. It was clear that the molecular weight of these glycosides ranged between 641.6 and 965.1. The more intensity was presented at molecular mass 641.6 Daltons in stevia leaves extract. 
Conclusion
Taking these results into account, it was generally concluded that growth, yield and its component of Stevia rebaudiana plant are widely affected by applying humic acid and chemical fertilizers. In general, the increase in growth and productivity of plants as well as stevioside percentage is closely related to the amount of the applied 976.80 g/fad. in combined with 75 and 100% of RR of NPK, which led to the increase in dry leaves and herb yields that are considered as the main components of growth and development of most of medicinal plants.
